Cellular response and molecular mechanism of antitumor activity by leinamycin in MiaPaCa human pancreatic cancer cells.
Previous in vitro biochemical studies have revealed that the antitumor drug leinamycin causes oxidative DNA damage and DNA alkylation. However, it is still not clear whether the same mechanism(s) of action operate in cultured human tumor cells. Here, we evaluated the effects of leinamycin in the human pancreatic carcinoma cell line MiaPaCa. Leinamycin was highly toxic to MiaPaCa cells in vitro, with an IC50 value of 50 nM, and extensive DNA fragmentation was observed in leinamycin-treated MiaPaCa cells. Flow cytometric experiments showed that leinamycin was able to disrupt normal cell cycle progression, resulting in an initial arrest of the cells in S phase. With increased time or at higher concentrations of leinamycin, the population of cells in the sub-G1 phase gradually increased, indicative of apoptotic cell death due to DNA damage. Mammalian Chk2, but not Chk1 kinase, was found to be activated in MiaPaCa cells treated with leinamycin, indicating that cellular responses to leinamycin could be attributed to DNA strand break formation rather than DNA adduct formation. Like other DNA-damaging anticancer drugs, the downregulation of telomerase activity was also observed in MiaPaCa cells at cytotoxic concentrations. However, leinamycin failed to induce DNA ligase I expression in MiaPaCa cells, unlike other DNA-damaging agents, which are known to inhibit DNA replication by arresting DNA replication forks. Taken together, the results from our study indicate that the DNA strand breakage caused by the oxidative DNA-damaging property of leinamycin is directly related to the cellular responses of this drug in MiaPaCa cells over the DNA alkylation property in a dose-responsive manner.